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(54) LIQUID EJECTING DEVICE AND LIQUID EJECTING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make up for defects in a liquid ejecting device even in the presence of a liquid ejecting 
part which fails to eject liquid droplets. 

SOLUTION: The liquid ejecting device is provided with liquid ejecting parts capable of deflecting the ejecting direction 
of droplets in a plurality of directions. At least two adjacent liquid ejecting parts are provided with a head 1 1 capable of 
impacting liquid droplets in at least the same pixel region. In the presence of a liquid ejecting part which stops ejecting 
due to an ejection failure of liquid droplets, the pertinent information is stored. Based on the stored information, the 
liquid ejecting part which stops ejecting liquid droplets selects and transfers entirely or a part of ejecting signals of the 
droplets originally taken charge thereof, to other adjacent liquid ejecting part. Control is exercised so that liquid droplets 
are impacted by the other liquid ejecting part to which the ejecting signals are transferred, at exactly the original 
impacting position of the liquid droplets ejected by the liquid ejecting part which stops ejecting liquid droplets based on 
the ejecting signals. 
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CLAIMS 



(51)lnt.CI. 



[Claim(s)] 
[Claim 1] 

the drop impact object which equip with the head which installed two or more liquid discharge parts which have a 



nozzle in the specific direction, and a drop is made to reach, and said head - said specific direction - abbreviation - 

the liquid regurgitation equipment which forms the pixel which becomes discharge and a pixel field from the dot of a 

predetermined number about the drop of a predetermined number from said liquid discharge part during the relative 

displacement while making relative displacement carry out in the vertical direction - it is 

Said liquid discharge part can deflect the discharge direction of a drop in two or more directions in said specific 

direction, 

As for said at least two liquid discharge parts located in the neighborhood, it is possible to make a drop reach at least 
one same pixel field, 

A regurgitation halt information storage means to memorize the information about said liquid discharge part which 
stops the regurgitation by the poor regurgitation of a drop among said two or more liquid discharge parts, 
Based on the information memorized by said regurgitation halt information storage means, said liquid discharge part 
which stops the regurgitation of a drop the regurgitation signal of the drop originally taken charge of While moving to 
said other at least one liquid discharge part located in the neighborhood of said liquid discharge part which stops the 
regurgitation of a drop A drop regurgitation vicarious execution means to control to make the drop breathed out from 
said the at least one liquid discharge part of other reach the impact location of a drop when said liquid discharge part 
which stops the regurgitation of a drop breathes out a drop according to said regurgitation signal 
Preparation, 

Here, said liquid regurgitation vicarious execution means prepares beforehand the both sides in the mode in which the 
vicarious execution regurgitation is performed about all regurgitation instructions, and the mode in which the vicarious 
execution regurgitation is performed only about some regurgitation instructions, and made either selectable. 
Liquid regurgitation equipment characterized by things. 
[Claim 2] 

Two or more liquid discharge parts which have a nozzle can be installed in the specific direction, and said liquid 
discharge part can deflect the discharge direction of a drop in two or more directions in said specific direction. Said at 
least two liquid discharge parts located in the neighborhood use a head with possible making a drop reach at least one 
same pixel field, the drop impact object which a drop is made to reach, and said head - said specific direction - 
abbreviation the liquid regurgitation approach which forms the pixel which becomes discharge and a pixel field from 
the dot of a predetermined number about the drop of a predetermined number from said liquid discharge part during 
the relative displacement while making relative displacement carry out in the vertical direction - it is 
The information about said liquid discharge part which stops the regurgitation by the poor regurgitation of a drop 
among said two or more liquid discharge parts is memorized, 

While said liquid discharge part which stops the regurgitation of a drop moves to said other at least one liquid 
discharge part located in the neighborhood of said liquid discharge part which stops the regurgitation of a drop for the 
regurgitation signal of the drop originally taken charge of based on the memorized information The drop breathed out 
from said the at least one liquid discharge part of other is made to reach the impact location of a drop when said liquid 
discharge part which stops the regurgitation of a drop breathes out a drop according to said regurgitation signal, and a 
pixel is formed in it, 

Here, the both sides in the mode in which the vicarious execution regurgitation is performed about all regurgitation 
instructions, and the mode in which the vicarious execution regurgitation is performed only about some regurgitation 
instructions are prepared beforehand, and either was made selectable. 
The liquid regurgitation approach characterized by things. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates the discharge direction of a drop to liquid regurgitation equipment and the liquid regurgitation 
approach equipped with the liquid discharge part which can be deflected in two or more directions. When the liquid 
discharge part which became the poor regurgitation of a drop exists in detail, while stopping the regurgitation of the 
drop from the liquid discharge part, other liquid discharge parts start the technique which enabled it to execute the 
regurgitation of a drop by proxy. 
[Background of the Invention] 



[0002] 

In the ink jet printer which is one of the conventional liquid regurgitation equipment, the liquid discharge part which has 
a nozzle is usually equipped with the head arranged in the shape of a straight line. And by carrying out the 
regurgitation of the very small liquid ink drop one by one from each liquid discharge part of this head towards record 
media, such as photographic paper which counters a nozzle side and is arranged, the dot of a predetermined number 
is arranged to a pixel field, and the pixel is formed in it. 
[0003] 

Here, there is a case where it stops being able to carry out the regurgitation of the drop normally as for a liquid 
discharge part, and various things can be considered as the reason. 

As one of them, there is poor regurgitation by dust adhering near the drop outlet of the nozzle of a liquid discharge part. 

The method of performing head cleaning is learned as the solution approach in this case. 

[0004] 

Moreover, plugging arises in a liquid discharge part, or the poor regurgitation by open circuit of the energy generation 
component (for example, the case of a thermal method heater element) prepared in the liquid discharge part etc. is in 
the 2nd. In this case, there is not the sufficient solution approach and, usually it is coped with by head exchange etc. 
[0005] 

by the way - while a head carries out both-way migration in the vertical direction to the feed direction of photographic 
paper and performing a print during this both-way migration in an Inkjet printer - photographic paper - the above- 
mentioned both-way migration direction and abbreviation -- a head is formed so that it may cover full [ other than the 
serial method conveyed in the vertical direction / of photographic paper ], and the line method which performs a print is 
learned, conveying photographic paper to a feed direction. 
[0006] 

By installing two or more small head chips especially as an ink jet printer of a line method, so that edges may be 
connected, and performing suitable signal processing for each head chip, it is the phase which carries out a print and it 
is known that it will be made to perform record which led to full [ of photographic paper ] (for example, patent reference 
1 reference). 

[Patent reference 1] JP,2002-36522,A 
[0007] 

Moreover, the approach by the overprint is learned for the objects, such as expressing medium gradation, in the ink jet 
printer of a serial method. 

This is the approach of piling up the liquid ink drop (dot) repeatedly and equalizing the property of a liquid discharge 
part to one pixel field. And a clearance is fill uped with arranging a dot in piles so that the clearance between the dot 
trains arranged previously may be filled. 
[0008] 

Even if the bad liquid discharge part or the liquid discharge part which cannot carry out the regurgitation of the drop at 

all of a property exists in a part somewhat by adopting such an overprint, it can avoid being conspicuous in the defect 

of some the liquid discharge parts in the whole print result. 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0009] 

However, in the ink jet printer of a line method, an overprint cannot be performed by recording again the field as for 
which a head does not carry out both-way migration namely, which it once recorded in the direction vertical to the feed 
direction of photographic paper. 

Therefore, by the line method, when dispersion in a liquid discharge part proper exists in the direction of a list of a 

liquid discharge part, there is a problem that it may be conspicuous as stripe nonuniformity. 

[0010] 

Furthermore, existence of at least one liquid discharge part which cannot carry out the regurgitation of the drop will 
generate a white stripe in the pixel train which the liquid discharge part should carry out body formation, without 
forming a pixel at all. When it becomes photograph drawing, a graphic, etc. as which high definition is required 
especially, the defect has the problem of appearing notably. 

In addition, in the ink jet printer of a line method, although it is possible to increase the gradient by striking so that a dot 
may be put on the feed direction of photographic paper, the overprint has the effectiveness of only raising a gradient 
and does not contribute to the equalization in the above overprints. 
[0011] 

Therefore, the technical problem which this invention tends to solve is enabling it to compensate the defect, even if the 
liquid discharge part which has already been proposed by these artificers and which cannot carry out the regurgitation 



of the drop using the technique (for example, an application for patent 2002-161928, an application for patent 2002- 

320861 , and an application for patent 2002-320862) which can carry out the deflection regurgitation of the liquid ink 

drop exists in a part. 

[Means for Solving the Problem] 

[0012] 

This invention solves an above-mentioned technical problem with the following solution means. 
Invention according to claim 1 which is one of this inventions the drop impact object which equip with the head which 
installed two or more liquid discharge parts which have a nozzle in the specific direction, and a drop is made to reach, 
and said head - said specific direction - abbreviation, while making relative displacement carry out in the vertical 
direction It is liquid regurgitation equipment which forms the pixel which becomes discharge and a pixel field from the 
dot of a predetermined number about the drop of a predetermined number from said liquid discharge part during the 
relative displacement. Said liquid discharge part Said at least two liquid discharge parts which can deflect the 
discharge direction of a drop in two or more directions in said specific direction, and are located in the neighborhood A 
regurgitation halt information storage means to memorize the information about said liquid discharge part which it is 
possible to make a drop reach at least one same pixel field, and stops the regurgitation by the poor regurgitation of a 
drop among said two or more liquid discharge parts, Based on the information memorized by said regurgitation halt 
information storage means, said liquid discharge part which stops the regurgitation of a drop the regurgitation signal of 
the drop originally taken charge of While moving to said other at least one liquid discharge part located in the 
neighborhood of said liquid discharge part which stops the regurgitation of a drop In the impact location of a drop when 
said liquid discharge part which stops the regurgitation of a drop breathes out a drop according to said regurgitation 
signal It has a drop regurgitation vicarious execution means to control to make the drop breathed out from said the at 
least one liquid discharge part of other reach the target. Here said liquid regurgitation vicarious execution means The 
both sides in the mode in which the vicarious execution regurgitation is performed about all regurgitation instructions, 
and the mode in which the vicarious execution regurgitation is performed only about some regurgitation instructions are 
prepared beforehand, and it is characterized by making either selectable. 
[0013] 
(Operation) 

In the above-mentioned invention, it is formed so that the discharge direction of the drop breathed out from a liquid 
discharge part can be deflected in two or more directions. Moreover, it is formed possible that at least two liquid 
discharge parts located in the neighborhood, for example, two liquid discharge parts which continue in the specific 
direction (contiguity), make a drop reach at least one same pixel field. 
[0014] 

The information is memorized by the regurgitation halt information storage means when the liquid discharge part which 
stops the regurgitation by the poor regurgitation of a drop exists further again. 

And based on the memorized information, all (chosen by the mode) or a part of regurgitation signals of a drop which 
the liquid discharge part which stops the regurgitation originally takes charge of are moved to other at least one liquid 
discharge part located in the neighborhood, the vicarious execution regurgitation of the drop is carried out by the liquid 
discharge part, and a drop reaches an impact location when the liquid discharge part which stops the regurgitation 
breathes out a drop. 
[0015] 

Therefore, even if the liquid discharge part which stops the regurgitation of a drop exists, the defect is suppliable with 
carrying out the vicarious execution regurgitation of the drop by other liquid discharge parts (even if the liquid discharge 
part which became the poor regurgitation occurring). 
[Effect of the Invention] 
[0016] 

The defect is suppliable even if the liquid discharge part which cannot carry out the regurgitation of the drop exists in a 
part according to this invention. 

Thereby, the effect of the liquid discharge part which cannot carry out the regurgitation of the drop can be eliminated 
fundamentally. Moreover, since it can be relieved in the liquid discharge part which cannot carry out the regurgitation of 
the drop existing even when considering as failure, if it is original, it becomes possible to prolong extension of the 
maintenance period of a head, and the life of a head. 
[Best Mode of Carrying Out the Invention] 
[0017] 

Hereafter, 1 operation gestalt of this invention is explained with reference to a drawing etc. In addition, in this 
description, a "drop" means the liquid (this operation gestalt ink) of the slight amount (for example, severalpicol. about) 
breathed out from the nozzle 18 of the liquid discharge part mentioned later. Moreover, a "dot" means that by which the 



drop was reached the target and formed in record media (drop impact object), such as photographic paper. A "pixel" 
means the smallest unit of an image and means the thing used as a field for a "pixel field" to form a pixel further again. 
[0018] 

And the drop of a predetermined number (zero piece, one or more) reaches one pixel field, and a pixel (1 gradation) 

without a dot, the pixel (2 gradation) which consists of one dot, or the pixel (3 or more gradation) which consists of two 

or more dots is formed. In a large number being arranged, these pixels form an image on a record medium. 

In addition, in the pixel field, the dot corresponding to a pixel may not enter thoroughly and may be protruded from a 

pixel field. 

[0019] 

Below, 1 operation gestalt of the liquid regurgitation equipment by this invention is shown. 

The liquid regurgitation equipment of this operation gestalt is equipped with the line head for carrying out the 

regurgitation of the drop. 

Furthermore, this line head installs two or more liquid discharge parts crosswise [ of a record medium ] (it is a vertical 
direction to the conveyance direction of a record medium). 
It is a liquid discharge part further again, 

(1) The liquid room in which the drop which should be breathed out is held (with the following operation gestalten, it 
corresponds to the liquid ink room 12), 

(2) The energy generation component which gives energy to the liquid in a liquid room (with the following operation 
gestalten, it corresponds to the exoergic resistor 13), 

(3) The nozzle sheet which formed the nozzle (delivery) which carries out the regurgitation of the liquid of said liquid 
interior of a room by the energy generation component (delivery formation member) 

\\ is ^^^^^^^^ 

[0020] 

And the discharge direction of the drop breathed out from a nozzle is deflected in the direction of plurality in the 
direction of a list of a liquid discharge part by controlling the method of grant of the energy to the liquid by the energy 
generation component. For example, an energy generation component is arranged to some [ at least ] fields of the 
whole surface of a liquid room, and controls energy distribution by preparing a difference in how controlling for example, 
giving the energy of the field of one on an energy generation component, and other fields of 1 for the energy 
distribution on the energy generation component, or preparing a difference in the energy distribution of the field of one 
on a NERUGI generating component, and other fields of 1 etc. In addition, the liquid regurgitation equipment used for 
this invention is not limited to this operation gestalt. 
[0021] 

Drawing 1 is the decomposition perspective view showing the head 1 1 of the ink jet printer (only henceforth a "printer") 
which applied the liquid regurgitation equipment by this invention. In drawing 1 , although a nozzle sheet 17 is stuck on 
the barrier layer 16, it is disassembling and illustrating this nozzle sheet 17. 

In a head 11, the substrate member 14 equips one field of the semi-conductor substrate 15 which consists of silicon 
etc., and this semi-conductor substrate 15 with the exoergic resistor 13 by which deposit formation was carried out. the 
conductor with which the exoergic resistor 13 was formed on the semi-conductor substrate 15 - it connects with the 
external circuit and the electric target through the section (not shown). 
[0022] 

Moreover, the barrier layer 16 consists of for example, a photosensitive cyclized-rubber resist or a dry film resist of an 
exposure hardening mold, and after a laminating is carried out to the whole field in which the exoergic resistor 13 of the 
semi-conductor substrate 15 was formed, it is formed by removing an unnecessary part according to a FOTORISO 
process. 

A nozzle sheet 17 is stuck on the barrier layer 16 further again so that two or more nozzles 18 may be formed, for 
example, it may be formed by the electrocasting technique by nickel and the location of a nozzle 18 may suit the 
location of the exoergic resistor 1 3, namely, so that a nozzle 1 8 may counter the exoergic resistor 1 3. 
[0023] 

The liquid ink room 12 consists of a substrate member 14, a barrier layer 16, and a nozzle sheet 17 so that the 
exoergic resistor 13 may be surrounded. That is, the substrate member 14 constitutes the bottom wail of the liquid ink 
room 12 among drawing, the barrier layer 16 constitutes the side attachment wall of the liquid ink room 12, and a 
nozzle sheet 17 constitutes the ceiling wall of the liquid ink room 12. Thereby, opening ****** of the liquid ink room 12 is 
carried out in the direction of right-hand side forward among drawing 1 , and this opening field and ink passage (not 
shown) are opened for free passage. 
[0024] 

It usually has the exoergic resistor 13 arranged, respectively in the liquid ink room 12 and each liquid ink room 12 on a 



scale of a 100-piece unit, and each of these exoergic resistor 13 can be chosen as a meaning by the command from 
the control section of a printer, and the one above-mentioned head 1 1 can be made to breathe out the ink in the liquid 
ink room 12 corresponding to the exoergic resistor 13 from the nozzle 18 which counters the liquid ink room 12. 
(0025] 

That is, ink is filled from the ink tank (not shown) combined with the head 1 1 at the liquid ink room 12. And by passing 
a short time, for example, the pulse current between 1-3microsec(s), to the exoergic resistor 13, the ink air bubbles of a 
gaseous phase are generated into the part which the exoergic resistor 13 is heated quickly, consequently touches the 
exoergic resistor 13, and it is pushed away by the ink of a certain volume by expansion of the ink air bubbles (ink boils). 
Of this, the ink of the volume equivalent to the ink in which the above-mentioned push of the part which touches a 
nozzle18 was kicked is breathed out from a nozzle 18 as a liquid ink drop, it reaches the target on photographic paper, 
and a dot is formed. 
[0026] 

Furthermore, with this operation gestalt, two or more heads 1 1 are arranged in crosswise [ of a record medium ], and 
the line head is formed. Drawing 2 is the top view showing the operation gestalt of the line head 10. In drawing 2 , four 
heads 11 ("N-1", N [ "N" ], 1 [ n N+1 B J, and n N+2") are illustrated. In forming the line head 10, it installs two or more 
parts (head chip) except the nozzle sheet 1 7 of a head 1 1 among drawing 1 . And the line head 1 0 is formed in the 
upper part of these head chips by sticking one nozzle sheet 17 with which the nozzle 18 was formed in the location 
corresponding to each liquid discharge part of all head chips. 
[0027] 

Here, among the pitch between nozzles in each edge of the adjoining head 1 1 , i.e., drawing 2 , in the A section detail 
drawing, each head 1 1 is arranged so that spacing between the nozzle 18 in the right edge of the Nth head 1 1 and the 
nozzle 18 in the left end section of the N+1st heads 11 may become equal to spacing between the nozzles 18 of a 
head 11. 
[0028] 

Furthermore, two or more line heads 10 are arranged to parallel through a predetermined gap, and if the ink of a color 

different every line head 10 is supplied, a color line head can be constituted. 

[0029] 

Then, the liquid discharge part of this operation gestalt is explained more to a detail. 

Drawing 3 is the top view showing the liquid discharge part of a head 1 1 in a detail more, and the sectional view of a 
side face. With the top view of drawing 3 , the dashed line is illustrating the nozzle 18. 

As shown in drawing 3 , with the head 1 1 of this operation gestalt, the exoergic resistor 13 divided into two is installed 
in one liquid ink room 1 2. Furthermore, the direction of a list of two divided exoergic resistors 1 3 is the direction of a list 
of a nozzle 18 (the inside of drawing 3 , longitudinal direction). 
[0030] 

Thus, when it has the exoergic resistor 13 divided into two in one liquid ink room 12 and time amount (gassing time 
amount) until each exoergic resistor 13 reaches the temperature at which ink is boiled is made simultaneous, ink boils 
simultaneously on two exoergic resistors 13, and a liquid ink drop is breathed out in the direction of a medial axis of a 
nozzle 18. 

On the other hand, if time difference is given to the gassing time amount of two divided exoergic resistors 1 3, ink will 
not boil simultaneously on two exoergic resistors 13. Thereby, the discharge direction of a liquid ink drop shifts [ of a 
nozzle 18 ] from a medial axis, and is deflected and breathed out. A liquid ink drop can be made to reach the location 
[ location / when a liquid ink drop is breathed out without a deflection by this / impact ] shifted. 
[0031] 

Drawing 4 is actual measurement data at the time of setting an axis of ordinate as the amount of deflections in the 
impact location of ink (the amount of gaps from the intersection of the medial axis of the nozzle 18 when extending the 
medial axis of a nozzle 18 to the impact side of the liquid ink drop of a record medium, and a record medium) while 
taking the difference of the amount of currents between the exoergic resistors 1 3 divided into two, i.e., the deflecting 
current, along an axis of abscissa as gassing time difference of the ink of the exoergic resistor 13 divided into two. In 
drawing 4 , said deflecting current was superimposed on exoergic resistor 13 of one of the two, having used the 
principal current of the exoergic resistor 13 as 80mA, and the deflection regurgitation of ink was performed. Moreover, 
distance from the head of a nozzle 18 to the impact location of a liquid ink drop was set to 2mm. 
[0032] 

Thus, the time difference of the gassing time amount on two exoergic resistors 1 3 can become large, the amount of 
deflections can be enlarged according to this time difference, and it can shift from an impact location when a liquid ink 
drop is breathed out without a deflection, so that the amount of currents passed to each exoergic resistor 13 divided 
into two is changed and the deflecting current is enlarged. 



[0033] 

In addition, although it was made to change energy generation distribution of the underside field in the liquid ink room 
12 by the exoergic resistor 13 divided into two with this operation gestalt Not only in this, by for example, the thing it is 
made for the heat energy which forms one exoergic resistor 13 in the underside field in the liquid ink room 12, and is 
generated in some fields in the field of the exoergic resistor 13 and the field of other parts to differ Energy generation 
distribution of the underside field in the liquid ink room 12 is changed, and it is made for gassing time difference to 
arise by it in some fields in the liquid ink room 12, and the field of other parts, and you may control so that a liquid ink 
drop deviates and is breathed out. 
[0034] 

It is formed possible using the configuration explained above that at least two liquid discharge parts where this 

invention is located in the neighborhood make a drop reach at least one same pixel field. When the side-by-side 

installation pitch in the direction of a list of a liquid discharge part is especially set to P, each liquid discharge part is set 

in the direction of a list of a nozzle 18 to the center position of the liquid discharge part of self, 

(Formula 1) **(1/2xP) xN (here, N is a forward integer) 

Making a drop reach ****** is formed possible. 

[0035] 

Drawing 5 is a front view explaining the relation between the nozzle 18 of the installed liquid discharge part, and the 
impact location (formation location of a dot) of a liquid ink drop. 

It enables it to reach the target the liquid ink drop breathed out from the nozzle 18 of two liquid discharge parts 

contiguous to the one same pixel field in drawing 5 . 

[0036] 

Nozzle N can make a liquid ink drop reach the pixel field n and the pixel field n+1 among drawing 5 , respectively. Here, 
the intersection of the medial axis of the nozzle N when extending the medial axis of Nozzle N even to a record 
medium (impact location of a liquid ink drop) and a record medium is in agreement with the middle point of the pixel 
field n and the pixel field n+1. 

Moreover, a nozzle N+1 can make a liquid ink drop reach the pixel field n+1 and the pixel field n+2, respectively. 
[0037] 

By this, to the pixel field n+1, a liquid ink drop can be deflected and breathed out the inside of drawing 5 . and rightward 
from Nozzle N, a dot can be formed, or a liquid ink drop can be deflected and breathed out on the inside of drawing 5 , 
and left-hand side from a nozzle N+1, and a dot can also be formed. 
The same is said of the relation between other nozzles 18 and a pixel field. 
[0038] 

In drawing 5 , the nozzle 18 of each liquid discharge part is set in the direction of a list of a nozzle 18 to the center 
position of the nozzle 1 8 of the liquid discharge part of self, 
**(1/2xP) x1 

Making a drop reach ****** is formed possible. That is, in the case of N= 1 of the above-mentioned formula 1 , it 
corresponds. 

For example, in the case of 600 [DPI], since a nozzle pitch is 42.33 [mum], the amount of deflections in an impact 

location becomes with 21 .15 [mum] at one side. 

[0039] 

Drawing 6 shows a different example from drawing 5 . It enables it to reach the one same pixel field in drawing 6 in the 
liquid ink drop breathed out from the nozzle 18 of three liquid discharge parts located in the neighborhood. 
The nozzle 18 of three adjoining liquid discharge parts among drawing 6 , respectively Nozzle N It is referred to as N+1 
and N+2, and a liquid ink drop is vertical () from Nozzle N to a record medium. That is, the pixel field corresponding to 
the impact location of the liquid ink drop when being breathed out in the direction which is in agreement with the medial 
axis of Nozzle N is made into the pixel field n, and the pixel field of the left-hand side and right-hand side is set to the 
pixel field n-1 and n+1, respectively. 
[0040] 

A liquid ink drop can be vertically breathed out to a record medium, and a liquid ink drop can be made to reach the 
pixel field n+1 from a nozzle N+1 at this time. 

Moreover, a liquid ink drop can be deflected and breathed out on right-hand side among drawing 6 from Nozzle N, and 
a liquid ink drop can also be made to reach the pixel field n+1 . 

A liquid ink drop can be deflected and breathed out on left-hand side among drawing 6 from a nozzle N+2, and a liquid 

ink drop can also be made to reach the pixel field n+1 further again. 

The same is said of the relation between other nozzles 18 and a pixel field. 

[0041] 



Therefore, in drawing 6 , the nozzle 1 8 of each liquid discharge part is set in the direction of a list of a nozzle 1 8 to the 
center position of the nozzle 18 of the liquid discharge part of self, 
**(1/2xP) x2 

Making a drop reach ****** is formed possible. That is, in the case of N= 2 of the above-mentioned formula 1 , it 

corresponds. 

[0042] 

Furthermore this invention the regurgitation signal of the drop for forming the dot train in the feed direction (the 
direction of relative displacement of a head 1 1 and photographic paper) of photographic paper A dot train is formed by 
carrying out sequential distribution in at least two liquid discharge parts which can reach the impact location of the drop 
corresponding to the regurgitation signal in a drop, and carrying out the regurgitation of the drop in the predetermined 
direction according to the regurgitation signal distributed from the at least two liquid discharge parts, respectively. 
Drawing 7 is drawing explaining this control approach, and is the example of the liquid discharge part which has the 
deflection regurgitation function shown in drawing 5 . That is, in the above-mentioned formula 1, what corresponds in 
the case of N= 1 is mentioned as the example. 
[0043] 

The nozzle 1 8 of each liquid discharge part is made into Nozzle N, N+1 , N+2, and .. in the direction of a list among 
drawing 7 at order. Moreover, each nozzle N, N+1, and the dot train arranged just under .. are made into the dot train n, 
n+1, and ... respectively, and the regurgitation signal corresponding to these dot trains n, n+1, and .. is made into the 
regurgitation signal S, S+1, and .., respectively. 
[0044] 

In drawing 7 , in order to form the dot train corresponding to one pixel, the regurgitation signal corresponding to the dot 
train is inputted, respectively. A regurgitation signal is a signal train which consists of regurgitation instructions (what is 
shown by the round mark in drawing 7 and within a regurgitation signal) for every dot of a dot train, respectively. 
[0045] 

Moreover, among drawing 7 , the mass (slot) of a regurgitation signal shows the time array, is an event (timing) of a 
round mark (regurgitation instruction) existing, and shows that a liquid ink drop is breathed out from the nozzle 18 of a 
liquid discharge part. Moreover, the pitch of a mass shows the regurgitation cycle from the nozzle 1 8 of each liquid 
discharge part. With this operation gestalt, 64 liquid discharge parts are dealt with as 1 block, and common control is 
performed. Moreover, the pitch (time zone of one mass) of the mass of a regurgitation signal is 1 .5x64=96 
(microsecond), a logic output is the regurgitation instruction with which it is set to "1", and, as for the round mark in a 
mass, a current is passed only for between 1.5 (microsecond) by the exoergic resistor 13 between the 1.5 
(microsecond). 
[0046] 

At this time, for example, each regurgitation instruction of the regurgitation signal S, it is distributed to Nozzle (liquid 
discharge part) N and N+1 by turns. That is, the regurgitation instruction (regurgitation instruction located in the bottom 
among drawing 7 ) of the beginning of the regurgitation signal S is inputted into a nozzle N+1 , from a nozzle N+1 , the 
deflection regurgitation of the liquid ink drop is carried out leftward among drawing, and a liquid ink drop reaches the 
dot train n. The next regurgitation instruction is inputted into Nozzle N, from Nozzle N, the deflection regurgitation of the 
liquid ink drop is carried out rightward among drawing, and a liquid ink drop reaches the dot train n. 
[0047] 

Thus, while the sequential distribution of the regurgitation instruction are carried out by turns to one regurgitation signal 
S Nozzle N and N+1, a liquid ink drop is breathed out in the predetermined direction, and, eventually, the dot train n 
corresponding to the regurgitation signal S is formed in it. 

Therefore, while the sequential distribution of each regurgitation instruction of one regurgitation signal are carried out in 
two or more liquid discharge parts, a liquid ink drop is breathed out in the predetermined direction, and, eventually, the 
dot train corresponding to the regurgitation signal is formed in it. 
[0048] 

Moreover, drawing 8 is drawing explaining the same control approach as drawing 7 , and is the example of the liquid 
discharge part which has the deflection regurgitation function shown in drawing 6 . That is, in the above-mentioned 
formula 1, what corresponds in the case of N= 2 is mentioned as the example. 
[0049] 

In drawing 8 , if its attention is paid to the regurgitation signal S+1 , a nozzle N+1 , and the dot train n+1 , the 
regurgitation instruction (regurgitation instruction located in the bottom among drawing 8 ) of the beginning of the 
regurgitation signal S+1 is inputted into a nozzle N+2, from a nozzle N+2, the deflection regurgitation of the liquid ink 
drop will be carried out leftward among drawing, and a liquid ink drop will reach the dot train n+1 . The next 
regurgitation instruction is inputted into a nozzle N+1, from a nozzle N+1, it is breathed out, without deflecting a liquid 



ink drop (right under), and a liquid ink drop reaches the dot train n+1. Furthermore, the next regurgitation instruction is 
inputted into Nozzle N, from Nozzle N, the deflection regurgitation of the liquid ink drop is carried out rightward among 
drawing, and a liquid ink drop reaches the dot train n+1. 
[0050] 

In addition, distribution of the above regurgitation instruction show one gestalt, and can consider various gestalten for 
the distribution approach of each regurgitation instruction of a regurgitation signal. For example, you may be the 
approach of distributing the 1 st and the 2nd regurgitation instruction of a regurgitation signal to one liquid (it being the 
same) discharge part, and distributing the 3rd and the 4th regurgitation instruction to other liquid (it being the same) 
discharge parts .. 
[0051] 

Drawing 9 is selection of a liquid discharge part, the deflection direction, and drawing explaining control of the 
deflection amplitude in the example of drawing 7 . 

The control terminal C is formed in the switches A and B controlled in common with the circuit of ail liquid discharge 

parts by the head 11 in which the liquid discharge part was installed side by side, and a list. 

Switch A is for choosing a liquid discharge part, and is a switch for determining whether to input the regurgitation 

instruction of a regurgitation signal into which liquid discharge part. For example, all liquid discharge parts can be 

simultaneously changed in this direction by the change of Switch A. For example, as shown in drawing 9 , when 

changing, the regurgitation signal S+1 is inputted into Nozzle N. 

[0052] " 

Moreover, it is a switch for changing any of the left or the right the switch B for changing the deflection direction of a 
liquid ink drop makes deflect a liquid ink drop among drawing, and the deflection direction of all liquid discharge parts is 
simultaneously changed in this direction by Switch B. 
[0053] 

And Switches A and B are in agreement and it operates. For example, although the regurgitation instruction of the 
regurgitation signal S+1 is inputted into Nozzle N when Switch A is changed, as shown in drawing 9 , the switch B at 
this time controls a liquid discharge part among drawing to make the deflection regurgitation of the drop carry out 
rightward. Thereby, the deflection regurgitation of the liquid ink drop is carried out to right-hand side among drawing 
from Nozzle N, and 1 dot of the dot train n+1 is formed. 
[0054] 

The control terminal C is the range of the property shown in drawing 4 , and is a terminal for controlling the deflection 
amplitude in analog further again. If the suitable electrical potential difference for this control terminal C is impressed, 
the current of a predetermined value will flow to the exoergic resistor 1 3. The amount of deflections of a drop (impact 
location) is controllable by controlling the current (deflecting current) passed to the exoergic resistor 13 by this 
changing the electrical potential difference to impress. 
[0055] 

Then, vicarious execution regurgitation control (drop regurgitation vicarious execution means) of the drop by other 
liquid discharge parts when the poor regurgitation of a drop arises in a liquid discharge part is explained. 
Drawing 10 is drawing showing the system concept at the time of enabling vicarious execution regurgitation control in 
drawing 9 . 

In drawing 10 , a switch A1 is the same as the switch A of drawing 9 . Furthermore by drawing 10 , the switch A2 set 
up according to an individual for every liquid discharge part is formed. If a switch A2 is turned ON, the regurgitation 
instruction of a regurgitation signal will be inputted into the liquid discharge part like drawing 9 , but if turned OFF, the 
regurgitation instruction of a regurgitation signal will not be sent to the liquid discharge part. 
The other switches B and the control terminal C are the same as that of the thing of drawing 9 . 
[0056] 

In specification of whether to be the liquid discharge part which stops the regurgitation, the following approaches are 
mentioned by the poor regurgitation (the thing which cannot carry out the regurgitation of the liquid ink drop at all, and 
the thing which can hardly carry out the regurgitation of the liquid ink drop are included) of a liquid ink drop, for 
example. 

For example, if the print of the suitable test pattern is carried out, the pattern and a normal pattern are contrasted and 
the print of the normal pattern is not correctly carried out to the 1 st, the approach of recognizing as the poor 
regurgitation is mentioned. In addition, this approach will be judged by viewing. 
[0057] 

Moreover, the liquid ink drop which carries out the regurgitation is electrified as an approach of performing to the 2nd 
mechanically, and the method of making it dropped at the electrode with which specification [ the liquid ink drop ] was 
insulated, and judging whether the regurgitation of the liquid ink drop from the liquid discharge part is normal by 



change of quantity of electricity is mentioned. 

Thus, various approaches are mentioned as the specific approach of a liquid discharge part that the poor regurgitation 

of a liquid ink drop exists. 

[0058] 

And about the liquid discharge part judged that is [ the regurgitation ] poor, although a switch A2 is turned ON about 
the liquid (it is normal) discharge part which is not poor as for the regurgitation, in order to stop the regurgitation of a 
drop, a switch A2 is turned OFF. In the example of drawing 10 , the condition that the switch A2 corresponding to a 
nozzle N+1 is turned OFF is illustrated (the switch A2 corresponding to nozzles other than nozzle N+1 is ON). 

In addition, as a concrete circuit, it is set to "1" at the time of the input of a regurgitation instruction (for 1 .5 
microseconds), and except it, when the 1st input terminal used as w 0" and a switch A2 are ON, it is set to "1", and the 
output is inputted into a liquid discharge part using the AND gate equipped with the 2nd input terminal used as "0" at 
the time of OFF. Thereby, a regurgitation instruction is not inputted into a liquid discharge part when a switch A2 is off 
(when it is the poor regurgitation). 
[0060] 

Moreover, what is necessary is to memorize in memory the information (number of the liquid discharge part which 
stops the regurgitation etc.) about the liquid discharge part which stops the regurgitation by the poor regurgitation of a 
liquid ink drop among the liquid discharge parts in a head 1 1 (regurgitation halt information storage means), for 
example, to read the information to a power up, and just to control a switch A2. 
[0061] 

Next, control of a regurgitation signal is explained. 

When the information which stops the regurgitation exists (i.e., when the information on the liquid discharge part which 
stops the regurgitation for an above-mentioned regurgitation halt information storage means is memorized) While 
moving to neighboring liquid discharge parts, it controls by other at least one liquid discharge part, especially this 
operation gestalt located [ signal / which the liquid discharge part originally takes charge of / regurgitation ] in the 
neighborhood of the stopping liquid discharge part in the regurgitation using the liquid discharge part of the neighbors 
to perform the vicarious execution regurgitation of a liquid ink drop. In this case, it controls to move the liquid ink drop 
in that liquid discharge part to the idle time band which does not carry out the regurgitation. 
[0062] 

In the example of drawing 10 , the nozzle of the liquid discharge part which stops the regurgitation is a nozzle N+1 . The 
regurgitation signals which this liquid discharge part originally takes charge of are the regurgitation signal S+1 and S+2. 
For this reason, about the regurgitation signal S+1 , a liquid ink drop is breathed out from Nozzle N, and it controls to 
form the dot train n+1 corresponding to the regurgitation signal S+1 . Moreover, about the regurgitation signal S+2, a 
drop is breathed out from a nozzle N+2, and it controls to form the dot train n+2 corresponding to the regurgitation 
signal S+2. 
[0063] 

The regurgitation signal in the amendment mode for moving a regurgitation signal to other liquid discharge parts 
located in the neighbors of the liquid discharge part which are the regurgitation signal of the normal mode with which 
the liquid discharge part which stops the regurgitation of a liquid-ink drop does not involve in generation of the 
regurgitation signal of a liquid-ink drop with this operation gestalt here, and the regurgitation signal with which the liquid 
discharge part which stops the regurgitation of a liquid-ink drop involves, and stops the regurgitation controls to 
generate, respectively. 
[0064] 

In drawing 10 , since the regurgitation signal S, S+3, and S+4 are regurgitation (that is, not inputted into liquid 
discharge part which stops regurgitation of liquid ink drop) signals with which the liquid discharge part (nozzle N+1) 
which stops the regurgitation of a liquid ink drop, respectively does not involve, in this case, as these regurgitation 
signals, the regurgitation signal of the normal mode is generated and they are inputted into a predetermined liquid 
discharge part. 
[0065] 

On the other hand, since the regurgitation signal S+1 and S+2 are regurgitation (that is, inputted into liquid discharge 
part which stops regurgitation of liquid ink drop) signals with which the liquid discharge part (nozzle N+1) which stops 
the regurgitation of a liquid ink drop, respectively involves, as these regurgitation signals, the regurgitation signal in 
amendment mode is generated in this case. 
[0066] 

The regurgitation signal in amendment mode extends the time zone of a regurgitation instruction [ in / in the time zone 
of a regurgitation instruction of 1 / the regurgitation signal of the normal mode ] twice. 



In drawing 10 , each mass of the regurgitation signal S+1 which is a regurgitation signal in amendment mode, and S+2 
is twice the die length of the mass of other regurgitation signals. 

For this reason, if the regurgitation signal S+1 is taken for an example, for example, the first regurgitation instruction 
(regurgitation instruction shown by the lowermost round mark among drawing) exists in the time zone for two masses 
of the normal mode. 
[0067] 

And since the switch A1 for choosing a liquid discharge part is changed to Nozzle N and N+1 side by turns, the 
regurgitation signal S+1 is inputted into Nozzle N and N+1 side by turns. Here, although the switch A2 of Nozzle N is 
ON (connection), the switch A2 of a nozzle N+1 is OFF (cutting). For this reason, even if the regurgitation instruction of 
the regurgitation signal S+1 is inputted into a nozzle N+1, a liquid ink drop is not breathed out according to that 
regurgitation instruction (the liquid discharge part concerning a nozzle N+1 does not drive). 
[0068] 

On the other hand, if the regurgitation instruction of the regurgitation signal S+1 is inputted into Nozzle N, a liquid ink 
drop will be breathed out according to the regurgitation instruction. 

And as mentioned above, by the regurgitation signal S+1, since the time zone of a regurgitation instruction of 1 is set 
up the twice of the normal mode, each the regurgitation instructions of the regurgitation signal S+1 of all are inputted 
into the both sides of Nozzle N and N+1. Thereby, from a nozzle N+1, although the liquid ink drop corresponding to the 
regurgitation instruction of the regurgitation signal S+1 is not breathed out, from Nozzle N, the liquid ink drop 
corresponding to the regurgitation instruction of the regurgitation signal S+1 is breathed out. Consequently, from 
Nozzle N, the liquid ink drop corresponding to all regurgitation instructions of the regurgitation signal S+1 will be 
breathed out. 
[0069] 

Therefore, while some regurgitation instructions of the regurgitation signal S are inputted (other parts are inputted into 
a nozzle N-1 (a dotted line shows)), all regurgitation instructions of the regurgitation signal S+1 are inputted into Nozzle 
N. 

[0070] 

And when the regurgitation instruction of the regurgitation signal S is inputted into Nozzle N, the deflection regurgitation 
of the drop is carried out by control of Switch B so that an impact location may shift from the medial axis of Nozzle N to 
left-hand side among drawing only one half of nozzle pitches. Thereby, based on the regurgitation instruction of the 
regurgitation signal S, the dot which constitutes the dot train n is formed of the liquid ink drop breathed out from Nozzle 
N. 

[0071] 

On the other hand, when the regurgitation instruction of the regurgitation signal S+1 is inputted into Nozzle N, the 
deflection regurgitation of the liquid ink drop is carried out by control of Switch B so that an impact location may shift 
from the medial axis of Nozzle N to right-hand side among drawing only one half of nozzle pitches. Thereby, based on 
the regurgitation instruction of the regurgitation signal S+1, all the dots of the dot train n+1 are formed of the liquid ink 
drop breathed out from Nozzle N. 

In addition, as mentioned above, the regurgitation instruction of the regurgitation signal S+1 is inputted also into a 
nozzle N+1 while it is inputted into Nozzle N, but since the switch A2 is off, a liquid ink drop is breathed out from a 
nozzle N+1 , and it does not form the dot of the dot train n+1 . 
[0072] 

When the liquid discharge part (nozzle 18) which does not carry out the regurgitation of the liquid ink drop by 
controlling as mentioned above exists Since the liquid discharge part which does not carry out the regurgitation of the 
liquid ink drop moves the regurgitation signal originally taken charge of, executes a liquid ink drop to other liquid 
discharge parts of the neighborhood of the liquid discharge part by proxy from other liquid discharge parts and was 
made to carry out the regurgitation to them Even if the liquid discharge part which the poor regurgitation of a liquid ink 
drop occurs and does not carry out the regurgitation of the liquid ink drop into a head 1 1 exists in a part, it can avoid 
being influenced of the liquid discharge part. 
[0073] 

Moreover, in drawing 10 , 16 masses are taken as the total time zone of one regurgitation signal at the normal mode. 
Thereby, in amendment mode, since each mass serves as a twice as many time zone as the normal mode, the total 
time zone of the regurgitation signal in amendment mode serves as eight masses. 

Here, when it applies to a printer like this operation gestalt, the absorbed amount of the liquid ink drop per pixel of 
photographic paper is 5-6 drops, when maintenance, the drying time, etc. of image quality are taken into consideration 
(when the average volume of one drop considers as an about 4.5pico liter). Moreover, in signal processing of a 
regurgitation signal, if an efficient binary number is used, it will become a triplet (eight masses). Therefore, in 



consideration of the number of the maximum regurgitation instructions and signal processing per pixel, it is considering 

as the above configurations with this operation gestalt. 

[00741 

Moreover, in order to process the regurgitation signal in amendment mode collectively since the number of the 
maximum regurgitation instructions at the time of the vicarious execution regurgitation is also set to 6 when the number 
of the maximum regurgitation instructions per pixel is set to 6, for example to eight masses, 1 .5 times as much time 
amount as the regurgitation signal of the normal mode is needed. 

When the number of regurgitation instructions is close to max (for example, 5-6), near and gamma (gamma) property 
also become maximum density with a quite loose thing further again. For this reason, in amendment mode, it is not 
necessary to add the object, then the new time zone of the vicarious execution regurgitation, and can respond with the 
usual signal processing system, and lowering of a print rate can also lose even the four numbers of regurgitation 
instructions, for example. 
[0075] 

Therefore, although it may be made to execute all regurgitation instructions by proxy, as long as it gives priority to 
maintenance of a print rate, it may be made to carry out the vicarious execution regurgitation in generation of the 
regurgitation signal in amendment mode about some of the regurgitation instructions. It is arbitrary these any are 
adopted. 

Moreover, the both sides of the "image quality priority mode" which executes all regurgitation instructions by proxy 
even if it reduces a print rate, and the "rate priority mode" which maintains a print rate and performs the vicarious 
execution regurgitation only about some regurgitation instructions are prepared beforehand, and it is also possible to 
use it, changing either, corresponding to the content of the image etc. in to suppose that it is selectable ****. 

Moreover, when a liquid discharge part performs the vicarious execution regurgitation, it is possible to usually reduce 
the part and a print rate from the time, or to speed up the working speed of a liquid discharge part. 
Considering refill time amount required here in order to fill up ink in the liquid ink room 12 after the regurgitation of a 
liquid ink drop, in the case of the latter, the implementation is difficult. For this reason, when performing the vicanous 
execution regurgitation and this invention takes time amount long beyond the processing time of the regurgitation 
signal of the normal mode, it is coped with by reducing a print rate. 

And rt is a ratio of the formation period (time amount for forming one pixel) of the pixel when not performing the 

vicarious execution regurgitation, in reducing the relative velocity of a head 1 1 and photographic paper, and the 

formation period of the pixel in the case of performing the vicarious execution regurgitation, 

Q= (formation period of the pixel of a formation period / [ of a new pixel ] origin) 

What is necessary is to set up and just to control the above-mentioned relative velocity to be set to 1/Q. 

The vicarious execution regurgitation can be performed fixing the size and the aspect ratio of an image by which the 

print was carried out, if it does in this way. 

[0078] 

Drawing 11 is drawing explaining the outline of control on the hardware when performing the vicarious execution 
regurgitation of a liquid ink drop as mentioned above. In drawing 11 , the outline of control by the conventional method 
is illustrated collectively. 

In drawing 11 , a regurgitation signal is only sent to a head by the conventional approach based on a record signal 
generation map. On the other hand, with this operation gestalt, a regurgitation signal is sent to a head 1 1 through the 
record signal generation map 21, the deflection signal generating circuit 22, and the liquid discharge part selection 
circuitry 23. 
[0079] 

The record signal generation map 21 is for generating the regurgitation signal (train) of the time senes which is a pixel 
unit and has arranged the regurgitation instruction (actually digital signal of "1" or "0") to each mass (slot) from the pnnt 
data (termination back of processing, such as error diffusion) sent from the image-processing circuit as shown in 
drawing 10 etc. Moreover, on the occasion of generation of a regurgitation signal, the information on the liquid 
discharge part which stops the regurgitation (regurgitation halt information) is read from an above-mentioned 
regurgitation halt information storage means, and the regurgitation signal of the normal mode or the regurgitation signal 
in amendment mode is generated. 
[0080] 

Moreover, the deflection signal generating circuit 22 is a circuit for making the change of the deflection direction as 
shown in the switches B, such as drawing 10 , the decision of the deflection amplitude by the control terminal C, etc. 
Among drawing 10 , the liquid discharge part selection circuitry 23 is a circuit for setting up the regurgitation / non- 



regurgitation of a liquid ink drop for every control of a switch A2, i.e., a liquid discharge part, based on the information 
read from the regurgitation halt information storage means further again while choosing the liquid discharge part 
corresponding to a regurgitation instruction with a switch A1. 
[0081] 

And the regurgitation signal generated on the record signal generation map 21 is sent to a head 1 1 through the liquid 
discharge part selection circuitry 23. Moreover, a deflection instruction is sent to a head 1 1 from the deflection signal 
generating circuit 22. 
[0082] 

Next, an approach to assign a regurgitation instruction in the time zone of a regurgitation signal is explained. 

In above-mentioned drawing 10 , in the time zone which one regurgitation signal has, the regurgitation instruction is 

arranged from a head, i.e., to the time zone (mass) of a regurgitation signal, it put from the lowermost mass and the 

regurgitation instruction is arranged. 

[0083] 

The detail of the dot arrangement when forming a dot train to one pixel field with such a regurgitation signal is shown in 
drawing 12 . 

In drawing 12 , since each regurgitation instruction is arranged from the head to the time zone of a regurgitation signal, 
if there are few regurgitation instructions, the center-of-gravity location of a dot train will shift to a pixel core line (the 
inside of drawing, dashed line) (the inside of drawing 12 , the amounts L1 and L2 of gaps). 
[0084] 

On the other hand, by drawing 13 , to the example of drawing 12 , the criteria location near the center of a time zone 
(location which is a mid gear of a time zone and is in agreement with a pixel core line with this operation gestalt) is 
taken, and the example controlled to assign a regurgitation instruction before and behind the criteria location is shown. 
If it does in this way, the center-of-gravity location of a dot train can be brought close to a pixel core line. In the 
example of drawing 13 , the amounts of gaps are LV and L2', respectively, and have become less than the amounts L1 
and L2 of gaps of drawing 12 . 
[0085] 

Drawing 14 is drawing in which making the percent defective of the line head 10 when performing regurgitation 
vicarious execution as mentioned above into a graph, and showing it. 

(1) is the case where the vicarious execution regurgitation is not performed, among drawing 14 . Moreover, (2) is the 
case where it enables it to reach the target the liquid ink drop breathed out from the nozzle of two liquid discharge parts 
contiguous to the one same pixel field, as shown in drawing 5 . (3) is the case where it enables it to reach the one 
same pixel field in the liquid ink drop breathed out from the nozzle of three liquid discharge parts located in the 
neighborhood further again, as shown in drawing 6 . 
[0086] 

In drawing 14 , an axis of abscissa shows the number of nozzles (liquid discharge part) which stops the regurgitation, 
i.e., the number of nozzles which became a defect, and the axis of ordinate shows the percent defective of the line 
head 10. Here, a percent defective means the probability for the pixel train which cannot reach the target to generate a 
liquid ink drop. 
[0087] 

Drawing 15 is drawing explaining the concept of the percent defective of (2) among drawing 14 . When it enables it to 
reach the target the liquid ink drop breathed out from the nozzle of two liquid discharge parts contiguous to the one 
same pixel field If the nozzle N of the neighbors and N+2 are normal even if the nozzle N+1 (the inside of drawing, 
center) of one non-regurgitation exists as shown in the chart on the left among drawing 15 , regurgitation vicarious 
execution of a liquid ink drop can be performed using the nozzle N of the liquid discharge part of the neighbors, and 
N+2. That is, since the regurgitation of the liquid ink drop shown as a continuous line is made, a liquid ink drop can be 
made to reach all pixel field n-n +3 as a result among drawing 15 , although the regurgitation of a liquid ink drop as 
shown by the dotted line is not made. 
[0088] 

On the other hand, if both the nozzle N+1 of two (arranged continuously) adjoining liquid discharge parts and N+2 
become the non-regurgitation as shown in right-hand side drawing among drawing 14 The pixel field which a liquid ink 
drop cannot be made to reach depending on the nozzle N of the liquid discharge part where the outside is still normaler, 
and regurgitation vicarious execution of the liquid ink drop from N+3 occurs (the inside of drawing, pixel field n+2). 
Thus, (2) of drawing 14 shows the probability for a non-regurgitation nozzle to be located in a line by 2 continuation, 
when a non-regurgitation nozzle increases. 
[0089] 

Similarly, drawing 16 is drawing explaining the concept of the percent defective of (3) among drawing 14 . When it 



enables it to reach the one same pixel field in the liquid ink drop breathed out from the nozzle of three liquid discharge 
parts located in the neighborhood As shown in the chart on the left among drawing 16 , even if two continuous nozzles 
N+1 and N+2 become a non-regurgitation nozzle, regurgitation vicarious execution of a liquid ink drop can be 
performed using the nozzle N of the liquid discharge part where the outside is still normaler, and N+3. 
[0090] 

On the other hand, if all of the nozzle N+1 of three continuous liquid discharge parts, N+2, and N+3 become the non- 
regurgitation as shown in right-hand side drawing among drawing 16 , the pixel field which a liquid ink drop cannot be 
made to reach depending on the nozzle N of the liquid discharge part where the outside is still normaler, and 
regurgitation vicarious execution of the liquid ink drop from N+4 will occur (the inside of drawing, pixel field n+3). (3) of 
drawing 14 shows the probability for a non-regurgitation nozzle to be located in a line by 3 continuation, when a non- 
regurgitation nozzle increases. 
[0091] 

The nozzle of one liquid discharge part only becomes the non-regurgitation, and it becomes impossible therefore, for 
the case of (1) which does not perform regurgitation vicarious execution to make a liquid ink drop reach the pixel field 
which the liquid discharge part takes charge of, as shown in drawing 14 . Therefore, the percent defective of the line 
head 10 is set to 1 only by the nozzle of one liquid discharge part becoming the non-regurgitation. 
[0092] 

On the other hand, if the vicarious execution regurgitation shown in drawing 15 is performed, as shown in (2) among 
drawing 14 , the percent defective of the line head 10 will improve substantially (figures triple [ 2-]). That is, it means 
that step plugging is improved about 100 to 1000 times. 

In addition, among drawing 14 , by the case of (2), when about 70 non-regurgitation nozzles occur, a percent defective 

is set to 1. 

[0093] 

As mentioned above, although 1 operation gestalt of this invention was explained, the various deformation following, 
for example is possible for this invention, without being limited to the above-mentioned operation gestalt. 

(1) Although the line head 10 (line method) in which only the part equivalent to full [ of photographic paper ] installed 
the head 1 1 side by side was mentioned as the example with this operation gestalt, it is also possible to apply this 
invention to a serial method. 

In applying to a serial method, while moving that head 1 1 crosswise [ of photographic paper ] using one head 1 1 , a 
liquid ink drop is made to reach the target to a pixel field during this migration. Here, photographic paper is usually 
stopped during migration of a head 1 1 . If the print is completed, after conveying photographic paper in the direction 
vertical to the above-mentioned migration direction, a head 1 1 is moved as mentioned above again. 
[0094] 

When applying this invention to a serial method, a head 11 is arranged so that the longitudinal direction of a head 11 
may turn into a feed direction of photographic paper. That is, it considers as the arrangement rotated only 90 degrees 
to arrangement of the head 1 1 in the case of constituting the line head 1 0. 

Thereby, in the case of the serial method which applied this invention, since the head 1 1 is arranged at the condition of 
having made it rotating only 90 degrees, the deflection direction at the time of the regurgitation of a liquid ink drop 
becomes with the feed direction of photographic paper. 
[0095] 

Although it becomes a stripe to the cross direction of photographic paper and becomes easy to be conspicuous by the 
conventional serial method if the pixel train in the cross direction of photographic paper, i.e., the migration direction of a 
head 1 1 , is not formed (on the other hand, dispersion in the conveyance direction of photographic paper cannot be 
easily conspicuous), generating of such a stripe can be reduced by performing the vicarious execution regurgitation 
like this invention. 
[0096] 

(2) With this operation gestalt, two exoergic resistors 13 are installed, the current value which flows to each is changed, 
and time difference was prepared [ which ink comes to boil on each exoergic resistor 13 ] in time amount (gassing time 
amount). However, the resistance of not only this but two exoergic resistors 13 may be made the same, and a 
difference may be prepared in the timing of time amount which passes a current. For example, if the switch which 
became independent, respectively is formed every two exoergic resistors 13 and each switch is turned ON with time 
difference, time difference can be prepared [ which air bubbles come to generate in the ink on each exoergic resistor 
13 ] in time amount. Furthermore, you may use for changing the current value which flows to the exoergic resistor 13, 
and the time amount which passes a current combining what established time difference. 

[0097] 

(3) Although this operation gestalt showed the example which installed two exoergic resistors 13 in one liquid ink room 



12, it is possible not only this but to use what installed three or more exoergic resistors 13 in one liquid ink room 12. 
[0098] 

(4) Although what formed the exoergic resistor 13 as a liquid discharge part of a thermal method was mentioned as the 
example with this operation gestalt, it is applicable also about the thing of not only this but an electrostatic regurgitation 
method, or a piezo method. 

The energy generation component (thing equivalent to the exoergic resistor 13) of an electrostatic regurgitation method 
prepares two electrodes which minded [ diaphragm and this diaphragm ] the air space. And an electrical potential 
difference is impressed between two electrodes, a diaphragm is sagged to the down side, after that, an electrical 
potential difference is set to OV, and electrostatic force is opened. At this time, the regurgitation of the liquid ink drop is 
carried out using elastic force in case a diaphragm returns to the original condition. 
[0099] 

In this case, what is necessary is just to make the electrical-potential-difference value which establishes time difference 
between two energy generation components, or is impressed into a value which is different with two energy generation 
components, in order to prepare a difference in generating of the energy of each energy generation component, for 
example, when returning a diaphragm (an electrical potential difference is set to OV, and electrostatic force is opened). 
[0100] 

Moreover, the energy generation component of a piezo method prepares the layered product of the piezo-electnc 
element (piezoelectric device) and diaphragm which have an electrode in both sides. And if an electrical potential 
difference is impressed to the electrode of both sides of a piezo-electric element, the bending moment will occur in a 
diaphragm according to the piezo-electric effect, and a diaphragm will bend and deform. The regurgitation of the liquid 
ink drop is carried out using this deformation. 

Also in this case, what is necessary is just to make like the above, the electrical-potential-difference value which 
establishes time difference between two piezo-electric elements, or is impressed into a value which is different by two 
piezo-electric elements, when impressing an electrical potential difference to the electrode of both sides of a piezo- 
electric element in order to prepare a difference in generating of the energy of each energy generation component. 
[0101] 

(5) With the above-mentioned operation gestalt, although the printer was mentioned as the example as liquid 
regurgitation equipment, it can apply to various liquid regurgitation equipments, without restricting to a printer. For 
example, it is also possible to apply the DNA content solution for detecting a biological material to the equipment for 
carrying out the regurgitation. 

[Brief Description of the Drawings] 
[0102] 

[Drawing 11 It is the decomposition perspective view showing the head of the ink jet printer which applied the liquid 
regurgitation equipment by this invention. 

[Drawing 21 It is the top view showing the operation gestalt of a line head. 

[Drawing 31 They are the top view showing the liquid discharge part of the head of drawing 1 in a detail more, and the 
sectional view of a side face. 

[Drawing 41 It is actual measurement data in which the relation between the difference (deflecting current) of the 
amount of currents between the divided exoergic resistors and the amount of deflections is shown. 
[Drawing 51 It is a front view explaining the relation between the nozzle of the installed liquid discharge part, and the 
impact location of a liquid ink drop. 

[Drawing 61 It is a front view explaining the relation between the nozzle of the installed liquid discharge part, and the 
impact location of a liquid ink drop, and a different example from drawing 5 is shown. 
[Drawing 71 By carrying out the regurgitation of the drop in the predetermined direction from two or more liquid 
discharge parts according to the regurgitation signal distributed, respectively, it is drawing explaining the control 
approach which forms a dot train, and is the example of the liquid discharge part which has the deflection regurgitation 
function shown in drawing 5 . 

[Drawing 81 By carrying out the regurgitation of the drop in the predetermined direction from two or more liquid 
discharge parts according to the regurgitation signal distributed, respectively, it is drawing explaining the control 
approach which forms a dot train, and is the example of the liquid discharge part which has the deflection regurgitation 
function shown in drawing 6 . 

[Drawing 91 In the example of drawing 7 , they are selection of a liquid discharge part, the deflection direction, and 
drawing explaining control of the deflection amplitude. 

[Drawing 101 In drawing 9 , it is drawing showing the system concept at the time of enabling vicarious execution 
regurgitation control. 

[Drawing 111 It is drawing explaining the outline of control on the hardware when performing the vicanous execution 



regurgitation of a liquid ink drop. . 

[Drawing 121 It is drawing showing the detail of the dot arrangement when forming a dot train to one pixel field with a 

regurgitation signal. . 

[Drawing 131 It is drawing showing the example controlled to assign a regurgitation instruction before and behind the 
location which is a mid gear of a time zone and is in agreement with a pixel core line to the example of drawinq12 . 
fDrawing 141 It is drawing in which making the percent defective of the line head when performing regurgitation 
vicarious execution into a graph, and showing it. 

[Drawing 151 It is drawing explaining the concept of the percent defective equivalent to (2) among drawinq 14 . 
[Drawing 161 It is drawing explaining the concept of the percent defective equivalent to (3) among drawinq 14 . 
[Description of Notations] 
[0103] 

10 Line Head 

11 Head 

12 Liquid Ink Room 
13Exoergic Resistor 
18 Nozzle 
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[Brief Description of the Drawings] 

[Drawing 11 It is the decomposition perspective view showing the head of the ink jet printer which applied the liquid 
regurgitation equipment by this invention. 

[Drawing 21 It is the top view showing the operation gestalt of a line head. 

fDrawing 31 They are the top view showing the liquid discharge part of the head of drawinq 1 in a detail more, and the 
sectional view of a side face. 

[Drawing 41 It is actual measurement data in which the relation between the difference (deflecting current) of the 
amount of currents between the divided exoergic resistors and the amount of deflections is shown. 
[Drawing 51 It is a front view explaining the relation between the nozzle of the installed liquid discharge part, and the 
impact location of a liquid ink drop. 

[Drawing 61 It is a front view explaining the relation between the nozzle of the installed liquid discharge part, and the 
impact location of a liquid ink drop, and a different example from drawing 5 is shown. 
fDrawing 71 By carrying out the regurgitation of the drop in the predetermined direction from two or more liquid 
discharge parts according to the regurgitation signal distributed, respectively, it is drawing explaining the control 
approach which forms a dot train, and is the example of the liquid discharge part which has the deflection regurgitation 
function shown in drawing 5 . 

fDrawing 81 By carrying out the regurgitation of the drop in the predetermined direction from two or more liquid 
discharge parts according to the regurgitation signal distributed, respectively, it is drawing explaining the control 
approach which forms a dot train, and is the example of the liquid discharge part which has the deflection regurgitation 
function shown in drawing 6 . 

fDrawing 91 In the example of drawing 7 , they are selection of a liquid discharge part, the deflection direction, and 
drawing explaining control of the deflection amplitude. 

fDrawing 101 In drawing 9 , it is drawing showing the system concept at the time of enabling vicarious execution 
regurgitation control. 

fDrawing 111 It is drawing explaining the outline of control on the hardware when performing the vicarious execution 

regurgitation of a liquid ink drop. . 

fDrawing 121 It is drawing showing the detail of the dot arrangement when forming a dot tram to one pixel field with a 

regurgitation signal. , 
fDrawing 131 It is drawing showing the example controlled to assign a regurgitation instruction before and behind the 
location which is a mid gear of a time zone and is in agreement with a pixel core line to the example of drawinq 12 . 
[Drawing 141 It is drawing in which making the percent defective of the line head when performing regurgitation 
vicarious execution into a graph, and showing it. 



[Drawing 151 It is drawing explaining the concept of the percent defective equivalent to (2) among drawing 14 
(Drawing 161 It is drawing explaining the concept of the percent defective equivalent to (3) among drawing 14 
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T<Bftfi*:*:£< U ■ft4<'Ty*II* , i!tflJ«nftfc*0«lttifr61'61"Ct*' 

[ 0 0 3 3 ] 

fcfc, 2 #Ml,fc«»«iJif* l 3ICioT, ^ >*KS l 2 ft © T 85 

^*Ol*;I/^-»4»ff*a*e-&5J:^Kbfe*^ C ft H 6 1\ 0>J * > * ® § 
l 2 rt©TH5«*Ktt l o©fg&«tfi<* l 3 *Htt, *©5§&«$att I 3 © H « ft tc fc tt 
3 - © M $ £: > ffilO-iOiBttkfRStiKH^^^-^SftSi'tf iCtT. 

£ ffi AMI ft L X »t tB S ft 5 * 5 K *J 8S L- T fc & f . 
[ 0 0 3 4 ] 

{*qtW»©«t'4>ffiltfcWUT, / X/ll 8 ©MtfTj ft£*5^T> 
1) + (1/2XP) XN (CCf, N fct , IE © & 8 ) 

[ 0 0 3 5 ] 

0 5 tt , MS^ft/tiSf* | iUi8P©/X/I/l 8t, ( K -y h © J& # 

ft S ) £©BHI£UiB.8-f ; SIEE0T'&3o 

05-c-ti. i oora-a*««K, wft-r* 2oo*»i!tai»©y x;n s^BntHi* 

ftfc^>'^JK}g^»#T-*5J;o(cLfct©T*$>5o 
[ 0 0 3 6 ] 

0 5*. 0>J*tf /Xrt/NfcU SXfltttn aa*1H«n + 1 £ fc * ft * ft -f ^ * « ffi * 9 

k * T-Jim bfc t s ©y X;b n ©ff /DW^fB@!«{* i: ©5s^«s is^M^n tmmmmn 
£ fc, yX;VN+i«, HJRfHfcn+ifcHfclBWn + Zfcfc^ft^ft 
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[ 0 0 3 7 ] 

C ntc * & , Iii«n+HC»LTIi, J X to N 5 << > t &SS*0 5 4> . £2f IrJK: 
£ IS 5 4> , Sffl!ltC©|p)tTti:aUTK7 h*^fi£-f5CfcfcT*t3 0 
[ 0 0 3 8 ] 

MIT, /XiH 8©MCfSlSHL*^T, 
i (1/2XP) XI 

<DizwicmmttiS i ®$-£Z' z t micfc & z tit ^ % o -r ft t> % , ± as <o a i © n = 10 

fity * tf , 6 0 0 [DPI] Oi^KB, /X*^f-B 4 2. 3 3 [ p m ] t? & 3 <9 T» 
, »#{4fiT'©lIfa«tt, ©J T' 2 1 . 15 [ fi m ] fc ft 3 „ 
[ 0 0 3 9 ] 

ft t O t J § 0 

06*, R£-r330©«f*ttm»©>'X^18**ft j efty'* n 'N» N + 1 , Rt>*N 
[ 0 0 4 0 ] 

$ n + 1 K^y*jfcri8*»#2-e ; 5>cfctf"eti>o 

S fc , / X )\> N & > B 6 4> , -fy*B»*5&fflfcBlfiJLTRttfifC, H ^ il $ n + 1 
K-rv*B»S*B5PS-escfcfc-e£*o 

s & k * fc , y X ;i> n + 2 *» e> , 06*. ^v^BBfcfefflfcBiRjLTRttiiUT, n £ 

B « n + 1 K>f>*tt»«»»3-eStfcfcT?SrSo 

B©/X;M8fcB*B«fc®MBfc-3^TfcEl«T**. 30 

[ 0 0 4 1 ] 

Lfttfot, 06fB, § ffitttt tH SPO / X;l/ 1 8 ti, S B O K (* Rt W W O / X;l/ 1 8 
0*£^t(C«Lt> /X;l/ 1 8 <Z>Btf# AIC&^T* 
± (1/2XP) X 2 

2<Di§£tCf@Sf3o 
[ 0 0 4 2 ] 

?Kj«*S3*nrfl6'S: / >% < fc 20eD&f*i!t£Hffl5fcl§i##6BL, * © '> ft < fc fc 2 o<0 Bf* 40 

Rtai»fr6*n^n»E«nftttffl«^K(ie9Tms^iftKB«*ttuiT*cfcKj:o, 

g|5 © 0IJ T* & S o ±!B 0 5* 1 fc V* T , N=l<Oif£tCffli-rSfc©£0inc^f 

[ 0 0 4 3 ] 

@74>, §fg^qttDg|5cDyX;V18^MQF?3(n]tC|lllC. /X/l/N, N+l, N + 2, • 
•fc-TSo Sfc* §/X*N, N + 1 , • •OlTKEI?n5F'yh5"l*?nfnK7 
h W n , n + 1 , • • fc L , C ft 6© K v h W n , n + 1 , • •fc*KSTaRttHfc*t** 

n j entttH©#s,s + i.--fc'tSc 50 
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[ 0 0 4 4 ] 
[ 0 0 4 5 ] 

$ fc , B7if, tt m fi *f © x (xp^) « , *©B$iaiWEM**Pbfcfc©"e*»K 

jS»^Rttil?tlSCt*^UTV^5. vx©fcf &f£fttttHgfl©yX;l/l 8 

fr&©Rta-fr-r*'l'*wLT^*. «S 6 4<@©i«<*>itiigB£l7a-y*i 
LTffi 0 ttltSMi^tTot^S. * fc , nfcttHI^OVXCfcf'y* ( 1 O © T X 10 

©fclfflflf) li» 1. 5 X 6 4 = 9 6 Tffet), "?X>fOftfllli. 1 • 5 ( ji » ) HI 

fittn f ;^lBAtf r l j fc*JS.fc$fci!tfflft*?fc»>, *© 1 . 5 (/»») IUL 

fit I* i 3jc«at««8isns. 

[ 0 0 4 6 ] 

k # k s n * . t & ^ qtttiig^s<D«»jottta^^ (07*, »T»teffiHi-*i»tia 

ft ^ ) /X;l/N + 1 KAS?n, y X ;i/ n + 1 5 * fetfiPjfc-r^ftatfffl 
isj tt (±i ^ n t , hvinicjytmffitfmmtZo #©tttaft^&, /x;unka*s 

[ 0 0 4 7 ] 

tfffl^ftEsnsiktt, Hfj£ai&»c*:/**w#Rtastu l»«Ctt. *©tt«Hi 

4f S *t Jfc f 5 K-y h ?"J n $ £ ft 5 „ 
[ 0 0 4 8 ] 

tft. 0 8 « , 07 £P$©$y Bfl1"30T'&'K 06lC7*T{ifai>i:ai®&&£ 

W"f*«*i»tai*©e!i'e**. * * *> s , ±E©ai«c*^T. N = 2©»£K«3"r* 30 

t © % ffl ^ If T ^ S o 
[ 0 0 4 9 ] 

08(Lfe^T, m (I # S + 1 , y X /U N + 1 , Rtf K7 hMn+lCtgt5i. Rt 

tmi^s+ioaaottm** (08^, BTsncffis-rsttm^^) a* y x/pn + 2 
ic a ft £ ft > y x;i/ n + 2 j5p 6 , 04, fe^riHjtcwvfjRa^fiifliRttasnT, K»hW 
n + 1 tc* >*B»tf*9i"ra. *otttti#^tt, y X/w n + 1 k Aft yx/i/N + 
1 &e>, << y tmmtfmfaznzz. <*Tfc) affiant, KvbWn+iic-r^ 
*ttw#«»-rs 0 * 6K*oqta**tt, y x;i/ n e s /x*n*>6, h*, 

[ 0 0 5 0 ] 40 

etsfski*, mtvttm-frmz. ^ns. »ttHM© 1 #§ * 2 s@ ©tttHft^* 
100 cm-©) «{*tttu»fc#Ru 3 s@ 1 4 #@©t?tta^^^ffi© en-©) ®& 

[ 0 0 5 1 ] 

09t±, 0 7 ©0HC*5V>T, ffi»f4Hl^©S«. M 1r] 7^ IpJ , Rlfflmft»te©WW*lliW 

j$ ft tt ffi SB # M & £ ft -\ -y F 1 1 tt > £T©®fti4ffi^©II)8lC«SbT»l8PSft 
5X^7? ARffB, tttffcWJ ttenx ^4. 
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f AKJ;^ £T©«ttRtffi»*HlSKra£flK:ffl!>»*.5<:i: 09 *. If H 9 

[ 0 0 5 2 ] 

bicjiot, ^To*#Rta»©aiiRi#ini« , n«ncn*isnc«»*6ti*. 

[ 0 0 5 3 ] 

n + 1 © 1 h%l*t4. 
[ 0 0 5 4 ] 

£ 5 IC £ fc> M W «H ? C tt , B4KST»fiOiI'P, 7^o^WK:ftllRlffi*l*W»"r 

src*®*??**. c own*? c K:aa4«£E««winsn* * , i 3 tern 

cfttJ:!). en *p-r sie^Ix. § c * -e, fg^Mtt 1 3icmt 
mm (Mfamm) tinticif, **ooiiri« *fup-r*c ttf-et * 

o 

[ 0 0 5 5 ] 20 

5, 

B 1 0 fc l#> T , Altt, 09OX^7f AtW©t.OtS4, 

OTIi, **flcRtU»2TkKfll9JKHS"r*^-ryf-A 2*Ktf6nT^«. T.'T-y^A 

t7icsn5t, ttfflMCBtaffe^tff-cRttRtffiWKB&ftscfcttft^. 

[ 0 0 5 6 ] 30 

2RtHjT»*ft^t.o**tr) iao, tt w £ f# it r 3 $ ft a sb & 3 § © & £ k 

S „ ft *5 , C © 75 f£ li > WBtfSCfcfcft*. 
[ 0 0 5 7 ] 

£fcJit2K:, HWWfcfr 5 73i££ IT, tt ttt ? 5 W > * ftffii * ff« 5 * , * © << > f tt 
[ 0 0 5 8 ] 

^ LT, Rt tii * £1 T* ft ^ ( IE # ft ) ft tU SB K O ^ T « , 7 f A 2 5 ^ >K t 5 

A2^*7tC-T5„ B 1 0 © 0IJ T* li , / X >V N + \ Z> 7, 4 V =f- K 2 ft * 7 K Z ft 

Tl^^I^liLTV^ ( y X /I/ N + 1 J-X yl- © V X /Mc JCS "I" 3 7. -y ¥" A 2 >T* 
&*) . 
[ 0 0 5 9 ] 

ft *5 , ftf*«ft0KfcbTtt, ttffi^^©A7J^ (1. 5 # US ) IC r 1 j K ft »K * 50 
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n jx ft « roj tftzm i xtiviit? >y? a ztf *y<Dtziz r 1 j t%o . * 7 

roj k**»2X**IB?i:*«l*fc A N Dy- h*fflW ^©ffift fSttRtW 

fi, RtffiiSr^tf j£(*RtffigiWc A;a £ ft 3 c £«ft^o 
[ 0 0 6 0 ] 

i; ft , 'n ? F l ^©fSftRtttSgfl©?^ ^^^©ttai^&K^Ottffifclfit-fS 

® & m 3 \c m -r 5 m ® (mmtt»±? sigi*qtmgi3©#^) *^*'jce*its« 
su-r fttf&^ 0 

[ 0 0 6 1 ] 

ttiiB*t ntw*#±i**fcf*RttiiW©iSRKfi]^**4>ft< 1 1> 1 o o ah <o at i* »t w sr 
, -<^^jSj«<o^fTttaj%tT-5«fc^tcsij8i-r5 0 c © t§ £ , * © m w »t w sa ic *$ # s -c y 

* tt » * Rt ffi L * <^ £ * I* H * # 1* * 5 K WtP * . 
[ 0 0 6 2 ] 

b i o © 00 T- tt » »ta*ft±tzm&*tm®<osX)ite. ,/x/i/n+it**. cos 

fcORfcttiMfci:, 1 tB II * S + 1 , R Xf S + 2 T* * 3 . C © ft & , tt 
fflif S + 1 KOV^Ttt, / X/l/N W > * «»*ntttl UTs tt til II # S + 1 t WIS * 
% Y v Y m n + \ *B tfL? % & o KWU? % „ * ft , ttlB«9S + 2»co^Ttt, / X ;1/ 
N+2*>^jKS5«rnttHLT, (»t HHi *t S + 2 K *t tS "T 3 K <v hyiJn + 2*«iSfSJ:"3K 

$tj » -r s o 

[ 0 0 6 3 ] 

ffif* m su jc Rt m * £f ft * © hie * - f © tt m « ^ i: * , * ft ^'ft £ $ T * £ ? k 

[ 0 0 6 4 ] 

B I OKS^TIi, Rttblf^S, S + 3, RXf S + 4 % * n ^tl-T > ^ « « © tt W * 
#±f * ® ft tt tti SB (7X;UN+1) #M#LftV> (tftfr^s -Y > * « am © 1 & * 1? it 

^■s«(*Rtta«icA*«nft^) Rtan^"e**©i?s cos^ta, c ft e> ©tttiHm 
HTii, antt-FORtmii^^aiasn, m?e©«{*i!ttH»fcA*iSft*. 

[ 0 0 6 5 ] 

cnewu Rtttm* s + 1 , Rtfs + 2»4, fnfn-f y tm®<o»ktoZ&±? s» 

tttttBSfl (/X/l/N+i) tfH*r« CfftfrS, -T > ?M©ttffi£1? ±f Sf&tttttti 
gfHc A ft £ ft -5 ) Rtdi11^T*&3©T*> CCl^ttt, Cfte>©Rtmi§#i:bTfi. IE 

[ 0 0 6 6 ] 

tilt- F © tt lii M tt , l ©»taifftfr©BS W^^ii^^- F ©Rt a H# K * tt tt 
#^r©^fH^^2fg{c:S«Lft i £>©T**5o 

llOTtt, MlE*-F©RttfH8*fT*£SRi:tiH§*fS + l, RtfS + 2©&^X<i. ffi 

©R±m{g-5f©vX©2^©fi£tft-3T</>3 0 

c ©ft ffl* S + l fcfflic £ S £ , « $ © Rt fcti ffr (0*. «T§P©^En 

T'^-TBttti^^) ti , Ji^^-F©2VX»©B$BS^lC^ftr5o 
[ 0 0 6 7 ] 

^ensof, R±mii#s + ia> yx^N^N+ifiijic^aicA^^nSo ccr* 
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7 (tt*r) t'$5o CO*** /X/l/N+lKRtttll^S+lOttWA^^A^Snfci: 
[ 0 0 6 8 ] 

JRflfcAflSft*. C tl <t <5 . /X;VN+ 1 fr6tt, UBfflUSS + 1 0*ffl**KWB 
/X;UN-1 (AtT^t) fcAa«ft*> , qtffl«*S + l©£T0i!fcaii9r* 

ft x -h $ n 5 . 

[ ^UT 0 ttUiffl^s©ttm#^^/X;i/NtcA^^nfctfr«, x-f»f bcMkj; 
[ -^ ? titB<i^s + ioiy:tti^^^/x^N(cA^$n/cttti> x-f»fBo«ie 

/X/l/Nfr&ttfflStifc-*:'* K«y hWn + 1 O£T0 F* h 

y ^ $ S ti: tH S tx , F -y F 5<J n + l o F 7 h«$)St5:ili4^. 

[0072] _ x 

TtttH-T S J: 9 LfcOT*. MFI 1 K *$ ^ T » f > f « » © «± Hi * & # « £ U T 
[ 0 0 7 3 ] _ „ 

cct e^y ^*K3iffl watt© i a*sfe5©w v 

*«»©»«■«> mm<»mft*%.®m®mz*§mt5t. 5~6»-efc* ukw©* 
«#««t»4 5 en y -y Mi/* tfc*S) . *fc* Rttt**©**Mfc*v^ a* 

OSvwWt'J-»*l^k. 3e-yh * t> T > lH*3fc9©« 

C *fc ? 0iJ*tf iH*3fc!>©g*'!tai**»*6i:Lfci:#. ttfrtt 
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«&ft*fe, Rtm#fra^a^^5fi^ 5-6) < , y ( 

[ 0 0 7 5 ] 

«fc -3 T , Ji ]E * - F © Rt W {§ *f © £ $ K <^ T It , ^TOqtWft^&ttfffS.fcSKl' 

(TttffltSi^Kl/Tfefi^. Ctte>©</">-ftt£Sfflf*<Mt* 

£fc, EPB3IH£ig t T £T©RttiJffr^£ttft-r 3 rjgStff ft*- KJ i:, Hi M ifi 10 

[ 0 0 7 6 ] 

cut', ->< y t WLf&<r>i±\&qk\z. 4 y t & i 2 ft ic y t * ffimt % #> ic & V 7 
«ffi±a*ff3«^J£, iailt*-KORi:Wffl«Offla«IHW±Kft^l*M*BtSi:*tt 
[ 0 0 7 7 ] 

f LT, K 1 ii:fl]Httfc<Offitta«*Si:T«£H:tt, ft m * fc> & 1^ *§ £ 
OliO«sE@« (lo©BHt*J£l£-f3fcft©f$l?fl) ftffi»ta*fT-3«#©HJR© 
B&mm t ©J* i: bt\ 

Q= (*f LV*H*©#l«JlJW/ft©H*©fctfflJW) 

COJ:3lctntf. B]IsnftliOU , 'fX J {>Kilt*-SeLoo, fr »t IB % tr 3 
C t & T* f 5 . 
[ 0 0 7 8 ] 

El 114, tt±©d: 5 K LT, -Y > * iff fi8©ttfftttfi£fT 9 F * x 7 ± © frJ 30 

»©«KI%BiW1"*H'C**. 0 1 IT* It , €£*©^rSTOIlPJ«l©«"S*flf*TH^UT 

m^mz®® 2 2 , atfKftRtai»a«?iitt2 3*^LT^y f 1 1 tci>ttmB**as*. 

[ 0 0 7 9 ] 

^©) EP B r - $ frh , 01 0 m 7* L fc J: ? , H JR # ffi T* . & X (X07h) K tt 

am** (gi* Kit, r 1 j x« r 0 j (Oris z )im%) ^eh t^Bt ^^©Rtaifi^ 

) fc£$TSfca6©fc©T-i&-5. R± tH« *f © £ fiUc Eg LTti, tt tB £ it T 5 iff f* 40 

© Rt Hi ft *f , 3Ut ffi IE* - F©RtHiffi*f££fi)c-fSo 
[ 0 0 8 0 ] 

A Jf> , »JW«?CKJ:*a^iifi0i*£5§*fT$fcft©@»-C**. 

<* & lc $ ft:, fff{*R£Wg|Sa§}R[I]8g2 3tt, 0 1 0 4> , XYy^AltC<fc!)RtaJfft1H;:*f 

js-fsiffffctttasp©)!^^ tttic, qtmff±it^i2ii#s^?>it*mb^ii8J^s 

cH>T, x-fyf A20KU. T ft iff ft Hi SB C* £ £ Y > * *ff rig ©Rt W /*Rt Hi © & 
5££ft-5/cft©lHjS&-C*&So 

[ 0 0 8 1 ] 50 
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IJiftlSCttft* (HI 2*, ftliL 1, L2), 

1 3©«Ttt, fni«> ^ftlLl' , L 2 ' Tfc'K 0 1 2©fniL 1 > L 2* 
* $ ri8 if 3¥ T* £ 5 <fc 3 K b 1 £ T- $> £> . 



015(i 014*. (2) OJFIfO«t«Mt5BT'*5. 1 ^©H-H* 

[ cn t cWb, 0 14*, e«©HB»T*9IC, Wt« (»«LTB«*n«) 2 0 
[ 0 0 8 9 ] 
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ttUHimiCtt, 0 16*. fe«©HK*1-*3E, 200llt5/XJl/N 
+ l& 0'N + 2A^ttai/X;Ui:'S:oTt,,^?>tc ; e©^i!l©IE^*^# , iHig|5^/X;V 

[ 0 0 9 0 ] 

cntcWb. 11 64>> 6©i©0k*?£ ? attr*3o©«f*ttta»©/x>i'N 
+ 1, n + 2RtfN + 3 #£T*RtiBi:** t, « p,tc^oniJ©iE^^?s*ttaisp©/ 

X;VNRa*N + 4^6©^>^ffi?iS©ttai^Rti:«t^T(i.'i'>^fS® ; &«^^^^^^ 

(0*. BfHSi#n + 3) o (3) tt, * tt ffi / 

X ;l> & m ftP L Ac t § K , * tt ffi / X ;!/ 3 O « tt T» M £ BS ^ * * f t © V $> % . 
[ 0 0 9 1 ] 

Lfti^T, 0 1 4lc«tJ:iE, ttattfTfcfrfcfti^ < D ©*§£«* l -3©&<*tt 
4ii«*5CttfT*4<4«. ioT, 1 O © ft {* Hi « © / X/l/ tt m ft t> 

t£ it t* x 7 ■< y ^ -y F i o © 'p & ^ & i k ft 3 o 

[ 0 0 9 2 ] 

cnicttL, s i 5 fcjs-rftfrttWfcfTa.tf, a 1 4*, (2) k * * * 5 k , 7^ 
^7 ki o©^i*ii^«t (2~3ffi) 3fcg£fti>„ tftfc-s, *nti, 1 
oo~i ooo^gfiSifn^astftts. 

ft ft, 01 4 (2) ©if^tMi, ^HHi/X/l'fi'«70ffli*«il/fti:tK, * 

& ^ tfi 1 K ft 5 o 
[ 0 0 9 3 ] 

d £ ft < , ffl^ti'WTO^KiKrOtlft^ttT**^, 

•y K 1 0 (7^>S3S) £ 0J IC 3Mf fc , #fSW * 5/ U 7 ;U 73 S jgffl t % C i: "I fl| 

U 7/l/#5Uc®fflT SH^fctt* lo©-\yKl tO^'HI 1 SrEPBIS 

o«#fiiK:»»S-&Si:i:fcK» c©&ift^cBiimisHc^>'*ftjiS ; &9$l£#3o 
T», 'N >y K 1 1 ©&»*«, ffi^, 9]a«*ffit«-&Tft<. *©91B***7Lfc5, EH 

[ 0 0 9 4 ] 

'J 7*75f5Sfc»flJT*»£fcft^T, H 1 1 1 ©«*#!*] 

#9]Btt©iS!>2rifilfcft*J:$KEBStt*. fft^"^^ 5^^f F l 0 * « * * « 
^O^.yFl KOEIKHLT. 9 0Stcltls]lE^-lt/'cEH^-r5o 

cntc<fc^> *«ffl%iiLftj"J7*saoi#cii. ^ k i i #9 o s /£ it m <g 
*-efctt«fceB*ftT^s©-e, ^ > * ft « © tt a b# © <s fa # a , epb»©£9£i*] 

[ 0 0 9 5 ] 

^*©-> 'J 7;l/^^T*(i, 9iB«©«3flft. tftfc^'vM l © 8 IStf A C ft it 5 B 

iwi^issnftv^, aia«o**isi'\©x5?i:4-9Ta4* j ?t < ft*** (cticw 

t, BJB*©*»*«©« SO*ttB4%e<^) . *f§E©<fc ? fcttfrttflfctr* c t 

CJ;,t> *©J;$ft;* $>©«£**&*£*:#■?**• 
[ 0 0 9 6 ] 

(2) # m fls 0 f® t* « , 2o©^^s*ti*i 3*misl, * n * n k as n s « sk fit * s 

5 Lfco L*>t. entire, "f, 20©5§Mfti*l 3©«mffi^rl^-t 

«»*«r«B©*-f ^ WKmmitwwz ut-*^tu^. cajAif2o©isi^ 
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icttiif. &%m&tt.w i 3±o-r>^K«ja6^»ft-rsKS5«fiii»!:«fiaii%»tt«{: 
ttfft s. ?e»ica, fg^fijti* i 3 tcffitt s c 1 1 , m dst ^ isst -r b#i^ 

[ 0 0 9 7 ] 

(3) *^«!^fiiT*a, i oc^y^ii i 2rt-e5S»»Sif*i 3*2ott»Lfcfli|* 

jR t fctf * C ft Kl Kg 6 D\ lOOO^lll 2rt»Cfc^T30W±<D581l&ffita{*l 3* 
jlKlfttO*fflV^C i: nj fcg T" & 5 o 
[ 0 0 9 8 ] 

(4) *nm&M?'&, v-vfrfi&nmttttmmtL'ci&mi&tfLWi 3*»ttfcto 10 

* 0>j ic in if c n ic ffi -f , g*«qt tb ff*:^ tr x */#xC© t <o k -d ^ t fc 
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